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Introduction
Improvements in education and health are of primary importance in enabling people to overcome poverty.
However, there are great difficulties in providing good quality public services in remote areas in developing countries. One key problem relates to attracting and retaining educated personnel in these difficult locations.
Policy-makers have experimented with various approaches to motivate qualified key public service personnel to work in remote locations (see e.g. WHO, 2006) . This study examines the problem that is common to many developing countries, by analysing the recruitment of public sector teachers in India. The sample consists of approximately 700 teacher trainees studying at government training institutions in the state of Uttarakhand in 2010. In India, the recruitment decisions of teachers have traditionally been made at the state level and teachers have been recruited as civil servants on permanent contracts. However, the practice has been criticised for producing unmotivated teachers with little incentives, often absent as they choose to commute to their rural workplace from far (Sharma, 1999) . In an important study, Kremer et al. (2005) find that in their sample of Indian primary schools, 25 percent of the teachers were absent during unannounced visits. School-level data for 2008 suggests that 94 percent of public sector primary schools in India are in rural locations.
1 However, rural areas can lack amenities that urban-educated teachers are accustomed to. Multi-grade teaching, with one classroom and one teacher shared by all pupils, is also common.
The existing econometric studies on teacher absences and motivation in developing countries have focused mainly on incentive mechanisms to motivate teachers and monitoring mechanisms to reduce absences (see e.g. Duflo et al. 2010 , Glewwe et al. 2010 , Kingdon and Teal, 2007 , Muralidharan and Sundararaman, 2011 , Banerjee et al. 2010 . Another recent strand of literature studies the use of short-term contracts as an incentive mechanism. In particular, these studies have focused on the effects of the recruitment of local contract teachers (see e.g. Atherton and Kingdon, 2010 , Bourdon, Frölich and Michaelowa, 2010 , de Laat and Vegas, 2005 .
This study approaches the question from a different perspective. Instead of the ex post incentives, or monitoring of teachers, it focuses on the job preferences and skills of teachers in order to draw inferences about the initial selection of teachers. We rely on a Discrete Choice Experiment (DCE) to measure the preferences of teachers at a training stage. This is a stated preference methodology that has been popular in the area of health and environmental economics for measuring preferences over various products or services. Its application to labour market questions is recent, and it has so far been used to study the job preferences of health workers (see e.g. Chomitz et al. (1998) , Penn-Kekana et al. (2005) , Hanson and Jack (2010) , Mangham and Hanson (2008) and Kolstad (2011) ). As far as the authors are aware, ours is the first study that measures the job preferences of teachers in developing countries using such an experimental approach. In the context of developed countries, there is a literature analysing the preferences of teachers from observed data on actual postings and transfers (see e.g. Hanushek et al., 2004 , Boyd et al., 2010 and Boyd et al., 2011 .
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In DCEs, the utility function of respondents is estimated from repeated choices of designed bundles of goods, or services that are presented to them. The DCE in this study focuses on the nature of the employment contract and pays particular attention to preferences over geographical location. The study focuses specifically on how the characteristics and selection criteria of the teacher trainees affect preferences. While some of the trainees have been competitively selected, gender balance and quotas for those with a low caste background also determine selection. Additionally, approximately half of the trainees were selected from a pool of current contract teachers (para-teachers). 2 Here, these trainees are examined to gain further insights on the preferences of teachers who are local to rural areas. The results also provide estimates of the monetary compensation needed to attract teachers to remote schools.
The DCE reveals substantial differences in job preferences, in particular with respect to preferred location. These differences are related to a range of observable characteristics of the trainees. Most prominently, it is found that gender and rural origin have a significant association with willingness to work in rural areas. There are also significant differences between the preferences of the competitively selected trainees and the former para-teachers. On average, the former strictly prefer all other locations over remote areas, whereas this is not the case for the former para-teachers. Among the competitively selected students, women are significantly more reluctant to work in remote areas than men. However, gender differences with respect to location are less pronounced among para-teachers. Caste has no effect on job preferences.
To our knowledge, our study is also the first to combine a DCE of public sector worker preferences with a documentation of the performance of the workers in a basic skills test, here consisting of knowledge of countries, English vocabulary, and Arithmetic. Our study finds substantial, and partly worrying heterogeneity in general skills. The joint analysis of preferences and skills raises concerns over the appropriateness of the current selection quotas. Women have lower general skills than men, lower caste trainees have lower skills than upper caste trainees and former para-teachers have lower skills than the competitively selected teachers.
In drawing policy conclusions from the analysis, it is assumed that preferences and tested skills are not irrelevant with the effectiveness of an individual as a teacher. The results indicate that the application of existing quotas, which are set nationally in India, are likely to lead, not only to teachers with on average lower willingness to work in rural areas, but also to a lower levels of skills. Our results also offer cautious support for a more decentralised hiring system. The most preferred location is the home location, particularly among women. Rural origin trainees are less averse to rural locations than urban origin teachers. Among competitively selected teachers, rural trainees are not less skilled than urban origin trainees. However, if in remote areas, decentralised hiring would mainly attract candidates who resemble the former para-teachers, suitable location preferences would come at the cost of low skills.
The article is organised as follows. Section 2 reviews the key background literature and Section 3 describes the background to primary education and teacher training in India and Uttarakhand. Section 4 3 discusses the data and reports the descriptive statistics. Section 5 presents the details of the Discrete Choice Experiment used in the study. Sections 6 and 7 report the results of the experiment and the skills test, and Section 8 discusses the policy implications more broadly.
Background literature
The study is related to several branches of literature on the recruitment of public sector workers in developing countries, of which the most relevant ones are discussed below. The focus is on studies on developing countries.
The study relies on a Discrete Choice Experiment (DCE) to measure job preferences. The methodology will be described in detail in Section 5. However, a few studies most relevant to ours are described in this section. The DCE is used to measure how teachers value different contract features.
Traditional contingent valuation methods, that analyse individuals' willingness to pay for a certain product, or service, have been criticised, for instance by Diamond and Hausman (1994) as "deeply flawed", with many potential sources of inconsistency. In DCEs, respondents are presented repeatedly with goods, services, or contracts that represent bundles of characteristics. The utility function of respondents is estimated from the choices made. Since the valuations are indirectly inferred from choices and the individuals choose options that represent a bundle of characteristics, there may be less scope for strategic responses than in traditional contingent valuation designs. DCEs can also be considered better suited to address multidimensional tradeoffs and more informative as each respondent bases decisions on multiple characteristics. A brief survey of the method, and how it has improved the elicitation of preferences, is provided for instance by Hanley, Mourato and Wright (2001) .
The application of DCEs to analyse human resource policy questions is recent, but expanding. Their use in this field has so far been limited to health workers. A recent surge of articles using DCEs for human resource questions in the area of Health Economics is reviewed by Guttman, Castle and Fiebig (2009) . DCEs have gained interest in this context given the absence of data sets on actual choices that public sector workers have made regarding their jobs in developing countries. They are also attractive when the variation in the range of job key characteristics is limited. In a recent review, Lagarde and Blaauw (2009) identify nine existing studies that assess how DCEs have contributed to the study of health worker preferences.
In the context of developing countries, the DCE studies by Chomitz et al. (1998 ), Penn-Kekana et al. (2005 , Hanson and Jack (2010) , Mangham and Hanson (2008) and Kolstad (2011) on the preferences of health workers could be mentioned. The studies have focused on the role of pecuniary versus non-pecuniary (working conditions, resources, training) characteristics of the contract, and less on the nature of the contract itself. Location choice has been a common component in these studies, given the dilemma of attracting workers to rural, or unattractive locations. Generally, wage equivalents of preferences over different job 4 attributes have been estimated. Serneels et al. (2007) and (2010) use a contingent valuation framework with a payment cards approach to elicit the monetary rewards associated with attracting health workers to rural locations in Ethiopia and Rwanda.
The studies generally show a preference for urban locations and that substantial salary increases would be required to attract workers to less urban locations. Some of the studies find that individuals who come from rural areas are generally more willing to return to work in such areas (e.g. Chomitz et al., 1998 , Serneels et al., 2010 . Serneels et al. (2007) and Kolstad (2011) also observe that individuals, who in an experiment were more willing to help the poor, were also more willing to work in rural areas. The results by Hanson and Jack (2010) and Kolstad (2011) suggest that women had a higher preference for urban locations than men. In the context of developed countries and health workers, it has been observed that women are under-represented in rural areas (see e.g. Doescher et al., 2000) .
In order to analyse how preferences and characteristics are associated with skills, the teacher trainees in our study were also asked to complete a simple skills test. There is still little systematic evidence on teachers' skills in India, or developing countries generally. In India, the SchoolTELLS survey revealed significant gaps, especially in the knowledge of Mathematics, among public sector primary school teachers in 2007-08 in Bihar and Uttar Pradesh (see Banerji and Kingdon, 2010) . Our test measured general, or subject knowledge, and not teaching skills as such. However, general knowledge and subject skills can be expected to matter for the quality of teaching. A recent survey (ASER 2011) of 700 teachers in five Indian states found a correlation between a teachers' subject knowledge and pupil achievement. Evidence by Metzler and Woessman (2010) from Peruvian primary schools shows, that a one standard deviation increase in teacher test scores in subject knowledge raises student test scores by 10 percent of a standard deviation.
The selection of teachers into the training included quotas for women and lower castes, and the association of these factors with preferences and skills is studied explicitly. While our study cannot demonstrate the effects of these factors on pupil performance, it is worthwhile mentioning some key literature in this context. Typical arguments for female and caste quotas are to avoid gender discrimination in selection, but also that women can encounter female role models (see e.g. Beaman et al., 2012) , or that students encounter less prejudice if taught by teachers who share their gender, or caste. Some studies in a developed country context have found that pupils perform better when taught by a teacher who shares their gender, or race (see e.g. Dee, 2005 Dee, , 2007 . In the Indian context, an unpublished study by Kingdon and Rawal (2010) finds that students benefit from being taught by a teacher who shares their caste, or gender. However, a recent study for several countries questions the benefits of teacher-student gender matching (Cho, 2012) . While some of the previous DCE studies on health worker preferences have found some gender differences in preferences, these results have not been discussed in the context of selection quotas, or skills. has restricted the use of untrained teachers, and the government of Uttarakhand decided to end the recruitment of para-teachers and offer BTC training for the existing para-teachers to enable them to become regular teachers.
In 2010, there were approximately 200 students in each DIET 7 on the new training programme.
Almost all students in the district specific DIETs came from the same district. They will also be recruited as teachers in the same district. There was a two stream selection process of the students into the BTC programme. Half of the students (to be referred to as 'standard students') were selected on the basis of a composite entry score, which is a sum consisting of the entrance exam score and points based mainly on earlier educational qualifications. The entrance exam tested specific subject knowledge and teaching aptitude.
All trainees were required to be educated to graduate level (a Bachelor level degree). In line with the principles of the Sarva Shiksha Abhiyan programme, there was a 50 percent female quota. 8 Further, to meet the nationally set reservations, there was a 37 percent quota for lower caste students. The other half of the students were former para-teachers, who were not selected on the basis of entry scores, but the number of years of teaching experience. The remaining para-teachers in the state, who did not fit into the BTC training programme, were to be trained on a distance learning Open University programme. Same caste and female quotas applied to the former para-teachers.
The starting salary of a regular teacher in Uttarakhand in 2010 was approximately Rs. [17] [18] .000 per month ($340). A "cost of living" allowance as well as a "hill area" allowance are provided in some circumstances, and a "housing allowance" if appropriate government accommodation is unavailable. 9 The starting salary is considerably higher than in some other states, although there have been recent increases elsewhere as well following the recommendations of the Sixth Pay Commission (see e.g. Kingdon, 2010 ).
Data and descriptive statistics
The survey was carried out in DIETs in seven out of 13 districts of Uttarakhand. The state of Uttarakhand was chosen for its manageable size, but also the introduction of a new teacher-training programme, including both former para-teachers and 'standard' students. The survey was conducted in May 2010, right after the students (both standard students and former para-teachers) had entered the BTC programme.
Since the students had only recently entered the training programme, it can be assumed that the programme itself had not significantly shaped their skills or preferences. The study captures all teachers at an entry point to their careers as regular public sector teachers. One distinguishing factor between the two groups of students is that para-teachers have more teaching experience, although many of the standard students have some experience from private sector schools.
The main criterion for the choice of districts was the diversity in geography. It was considered appropriate to include two geographically "flat" districts (Haridwar and Udham Singh Nagar) where conditions resemble those of other Northern Indian States. In addition, the district including the state capital was included (Dehradun). Out of the remaining four districts included, two can be considered remote mountain districts (Chamoli and Rudraprayag) and two less remote, mountainous districts (Almora and Nainital). More details of the data collection process, are presented in Appendix 1.
The questionnaire given to the participants consisted of three parts. The first one focused on the general background of the students and their perceptions on the recruitment and work of teachers. This was followed by the discrete choice experiment and finally a timed, voluntary general skills test. The questions in the survey and job characteristics incorporated in the DCE were decided after discussions with a range of Indian education officials and academics, including officials in the state of Uttarakhand. The design was also influenced by findings in existing literature referred to above. A vast majority of the students had at least some teaching experience, and thus the presented choices should not be alien to them. The questionnaire as well as verbal instructions were given in both English and Hindi (the main language in the state). This section reports summary statistics. The replies to the DCE are analysed in Section 6, and skills in Section 7.
A total of 707 students participated in the survey of which 40 percent said they entered the BTC programme as para-teachers. Table 1 summarises the data on the characteristics of the teacher trainees in the sample for core variables of interest. 10 The first column summarises data for all trainees on aggregate. The average age is 30 years and 70 percent had a Masters (MSc) degree. Everyone in the sample was educated to degree level (BSc), so this variable is excluded. Around 40 percent belong to a lower caste, and 75 percent are of a rural origin. Table 1 also shows the averages for men and women, separately for para-teachers and the standard students.
There are larger differences between the para-teachers and the standard students. Para-teachers are somewhat older, a lower share has a Master's degree, almost all are of a rural origin, and a significantly higher share is married and has children. Para-teachers naturally have significantly higher years of teaching experience, whereas a much larger share of the standard students have taught in private schools. Many of these characteristics will be controlled for in the regression analysis to understand whether para-teacher status as such affects preferences.
TABLE 1 HERE

Discrete choice experiment and the estimation of preferences
As discussed above, the existing studies using DCEs to study the preferences of public sector workers have focused on health workers. The focus has tended to be on monetary versus non-monetary rewards, as well as rural versus non-rural location. In our study, the DCE focuses on the nature of the contract and pays particular attention to preferences over location by including four location categories.
In the experiment, all students were presented with pairs of contracts from which they had to select the one they prefer. These represented hypothetical contracts with characteristics that were deemed to be generally important and relevant for a teacher's job. To elicit a sufficient amount of information regarding their preferences over the characteristics (attributes) of the contracts, the selection was repeated multiple times with different levels of the contract attributes. In our case, the number of contract pairs was 12 (see Appendix 3 for a justification). The contract attributes and their levels are presented in Table 2 below. A sample page of the survey is presented in Appendix 3. This section of the questionnaire was not timed; the students were given the amount of time they required to complete the section. All students received the same contract pairs to choose from.
The students were explained that this was an independent study and that all responses would remain confidential and would not be revealed to education officials, or members of staff at the school. The aim was to minimise the tendency to provide "correct" answers as opposed to true preferences. As mentioned earlier, 8 the multidimensionality of the DCE framework also mitigates such tendencies.
There are limitations to how many attributes can be chosen to be able to estimate the DCE (see Appendix 3 ). The incorporation of pay was considered necessary, as it was likely to be of fundamental importance and necessary to calculate the monetary valuation of other attributes. The attributes and their levels were chosen to be relevant and approximately realistic for the state of Uttarakhand and India to a large extent.
Given the focus on location, it was considered appropriate to include more than two location categories. For instance, from the perspective of recruitment policy, it would be useful to know to what extent students prefer to work in their home village or town. The interpretation of the location should be straightforward for the teacher trainees, but it is important to recognise that respondents may associate locations with features not explicitly controlled for in the DCE. For example, the 'Remote village' option will reflect distance, but is also likely to be associated with factors such as lack of services, electricity, or lack of school resources.
TABLE 2 HERE
An attribute on the contract type was also considered important, given the concerns with permanent contracts and increased tendency to recruit teachers on a contract basis in India. The existing studies on job preferences by public sector workers referred to above have tended to ignore this dimension. The attribute levels for the contract types incorporate both geographic rotation 11 and permanence of the contract. Three types of contracts are included: fixed term, which is renewable every 7 years, permanent with rotation/transfer of location every 7 years, and permanent with the possibility to transfer every 7 years. The duration of a period until a change was kept constant to be able to compare the contract types with each other. Given that the current trainees were expected to be posted to a rural location for 10 years initially, 7 years is not an unrealistic value. Offering teachers permanent contracts with regular rotation of location is a possible option for guaranteeing that remote schools are staffed.
Transfers and recruitment are believed to be marred by corruption, with postings being available for purchase. 12 Given the political nature of recruitment and transfers, we considered it appropriate to also include an attribute on transfer policies. When considering whether to prefer a permanent contract with the option to change, or a permanent contract with obligatory transfers, we might also expect teachers to take into consideration on what basis the decisions on transfers are made. Formulating a DCE question on the topic was challenging, but we wanted to understand how teachers value merit-based transfers as opposed to ones based on 'connections and influence'.
The final attribute, the teacher-pupil ratio, is included as a general indicator of the demand level of the job. Based on DISE 2008 data, 10 percent of two-teacher public sector schools in Uttarakhand have 75, or more students, and 10 percent have 14 or less students.
A discrete choice regression model is used to analyse the relative importance of different contract attributes for preferences and especially, whether location options significantly affect choices. As explained below, the analysis allows one to assess on what terms teachers would be willing to trade one job characteristic for another.
The model
Following the much used random utility framework (McFadden, 1974) , we assume that utility from a job contract can be characterised by a function
(1)
where contract c = {A,B} and i = 1…N refers to individuals. X is a vector of K attribute levels, and Z is a vector of M personal characteristics. The parameter β k refers to the utility associated with a contract attribute k and the parameter δ km measures how this utility varies by a specific characteristic of the individual. The term u ci is random and represents unobservable influences on individual choice.
The framework assumes that the individual chooses the contract option, which generates more utility. Now, the utility gain from contract B over contract A for individual i, is:
The random component u ci may be hypothesised to consist of three additive components: an individual specific component v i , a contract specific component e c and a true iid random term. Of these, the individual specific term cancels out. The contract specific component can be assumed to be zero, unless the respondents have a consistent tendency to be more or less likely to respond to contract A instead of B, for instance due to their placement on the paper (this will be tested below as a robustness check). Suppose the individual chooses contract B if U Bi -U Ai > 0. This takes place with the probability (3) [ ]
Assuming a distribution for (u Ai -u Bi ), for instance a logistic distribution, the probability in (3) can be expressed in terms of a logistic cumulative distribution and modelled accordingly with Logit: ,
[ ] 1+exp(x) ). This paper estimates Equation 4 with a logit model in all cases, but the results would be virtually the same if one would use a probit specification instead. The levels of the contract attributes are treated as separate dummy variables in the regression analysis, except for pay which enters as a single variable. The estimated models are based on differenced contract attributes as specified in Equations (2)- (3). Since the explanatory variables represent the differences between the attribute levels of two contracts, it is unnecessary to include individual effects (such as random effects). Appendix 3 describes the design of the DCE in more detail.
One downside of a discrete choice experiment is that the interview setting does not constitute a real, but a stated choice. Some studies have been carried out to assess the reliability of stated preference in predicting actual behaviour, and they tend to show good correspondence (e.g. Adamowicz et al., 1994) . In the context of health worker preferences, Chomitz et al. (1998) find a "strong qualitative consistency" between stated and revealed preference.
Results
Given the significantly different selection process of the standard students and the para-teachers, separate models are estimated for the two. The focus is on the standard students, but the results for parateachers are discussed in the context of preferences of teachers from remote areas. The main aim of the study is to understand how characteristics and selection criteria affect preferences, with a particular focus on rural versus urban origin, gender and caste. All contract attribute variables, except pay, are dummy variables, which makes the coefficients directly comparable with each other. A larger value for a specific attribute implies that this contract feature attracts the respondents towards choosing the contract. The effects of individual characteristics on the preference parameters are measured through interaction terms between the contract attributes and specific characteristics. Table 3 presents the results for a set of models for the sample of standard students. The coefficients in the table refer to the estimated β:s and δ:s of Models (1)- (4). They measure whether the attribute levels make respondents more likely to choose contract B. Reference groups (for dummy variables) are excluded from the 11 models. For location, the reference group is "Remote village". For the contracts, the reference group is "Fixed term contract, renewable every 7 years". For transfers, the base category is "Transfers based on connections and influence", and for pupils and staff, the excluded category is "2 teachers, 75 pupils" ("Large class size").
Preferences of 'Standard students'
Thus, the estimated parameters refer to preferences compared to these categories; in other words a significant positive coefficient would measure the extent to which the option is likely to be preferred over the excluded category. 13 Since the model includes pay as an independent variable, monetary equivalents for the preference parameters can be calculated in order to facilitate interpretation.
TABLE 3 HERE
The first regression model in Table 3 Turning to the female interaction terms in the first column, we find that women are more reluctant than men to work in a remote village. The interaction coefficients for all other locations are positive, and for the home location and the district capital, they are significantly and quite substantially larger than for men.
The most preferred location for women is the home village/town. Overall, it can be concluded that women are significantly averse to remote locations. Secondly, in comparison with men, women appear to prefer permanent contracts without rotation more than permanent contracts with rotation, although we can reject the null hypothesis that women are indifferent between both types of permanent contracts, only at the 10 percent 
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The model in column [2] focuses on the significance of caste for preferences, without controlling for other characteristics. As can be seen from the interaction terms in column [2] , there appear to be no differences in preferences to any meaningful extent. A joint F-test of the caste interaction parameters does not reject the null hypothesis that they are jointly zero (p = .93).
The third column of Table 3 focuses on the relevance of self-reported urban/rural origin for preferences, without controlling for other characteristics. The interaction terms show that trainees from a rural area are less averse to working in remote locations. All non-remote locations are valued less by the rural than the urban trainees, and these differences are statistically significant. For example, the overall valuation of the district capital over a remote village for rural trainees is still positive, but clearly smaller (1.006 -.611 = .395).
Like women, the rural origin teachers appear to dislike contracts with rotation somewhat more than urban It should be emphasised that the estimates in columns 1 to 3 in Table 3 provide us only with unconditional estimates of the preferences of different groups, since they do not control for other characteristics. As such, the results may partially reflect the omission of confounding variables. The final column presents results of a model, which includes interaction terms for all the variables in the earlier columns as well as interaction terms with a few other control variables, namely, dummy variables for having children, teaching experience 14 and a Master's degree. In principle, other interaction terms could have been included, but their relevance was questionable, in particular since there is a risk of significant multicollinearity with an increasing number of interaction terms. For instance, controls for age and marital status were not highly relevant after teaching experience and the dummy for children were included.
The results of the model with the full set of interactions are presented in the last column of Table 3 .
Only the coefficients of main interest are reported. Some of the interaction terms with other characteristics are significant, but many are not. Even with a full set of controls, gender remains a strong determinant of preferences. The conclusions from column 1 still hold, as the preference parameters for women remain nearly unchanged. Even with the control variables, caste is not associated with job preferences. On the other hand, rural origin still remains a statistically significant determinant of preferences, and it can still be concluded that teacher trainees of a rural origin are less averse to working in the most remote villages, than those of an urban origin.
Overall, the key findings of the models with a full set of interactions are that being female and of a rural origin are significant determinants of location preferences. Teachers from rural areas have a significantly weaker preference for both the district capital, and the village/small town category than teachers of an urban origin, when compared with the remote village option. Irrespective of the origin of the teacher, the most preferred location is the home location is the most preferred location. Since the location of 'home' differs by 13 respondent, urban origin trainees would prefer most their urban, home location, and rural origin trainees would prefer most their own, rural location. Women have a much stronger preference for their home location as well as the district capital than men. In terms of preferences, the results so far would speak in favour of a more localised hiring strategy.
The results regarding contract type show that all examined groups prefer permanent contracts over fixed term contracts. On average, the trainees also prefer a permanent contract without compulsory rotation to one with rotation, but this difference is not large, and men and urban origin trainees appear to be indifferent regarding rotation.
To provide a more specific interpretation of the results in the last column of Table 3 , Table 4 an urban origin male equally content with a remote village than with a district capital, assuming that all other job features are similar. However, rural origin men would not have to be compensated for a move from the district capital to a remote village given as they are statistically indifferent between the two options.
TABLE 4 HERE
The estimated compensating differentials for taking up a post in a remote village are very substantial given that a government teacher in Uttarakhand state had a starting salary of about 17-18.000 Rs. per month ($340) in 2010. Women are especially averse to moving away from their home village, particularly to a remote village, and would have to be compensated more than men to make them indifferent between the remote village and other locations. The size of the compensating differentials may appear large given that the teachers will in any case be employed within the same district, which is geographically not a vast area.
However, in the state of Uttarakhand even short distances may take long to travel due to the geography of the state. Some robustness checks for the main estimations are presented in Appendix 4, and they show that the conclusions hold for both flat and mountainous districts in the state.
Preferences of 'Para-teachers' vs 'Standard students'
The results of the previous section indicate that location of origin is an important determinant of location preferences. The sample in the study includes former para-teachers who were included in the training program in 2010. These teachers were originally hired locally to teach in schools in rural areas and therefore 97 percent of them are of a rural origin. The aim of this section is not to address the broader question on the use of contract teachers, but simply to provide some indication of the potential implications for preferences of hiring individuals from rural areas locally. 15 Here it must be acknowledged that if hiring would be localised with permanent contracts, the pool of applicants, even in remote areas, might differ from the current parateachers who entered the training programme. Due to the quotas, the standard students and para-teachers on average do not differ significantly with respect to gender, or caste. Para-teachers naturally have more teaching experience as this was their selection criterion for the BTC programme. Table 5 reports the results of three model specifications. The first two rely on a sample of both parateachers and standard students. The third one reports results for a sample that only includes the former para-
teachers. The first column shows the result of a model, where para-teacher status is interacted with the contract attributes. The model also includes interaction terms between the contract attributes and the core characteristics in which para-teachers differ with respect to the standard trainees; teaching experience, having children and an MSc degree. The results of this model specification suggest that para-teachers value their home location less than standard trainees, and as opposed to the standard trainees, para-teachers are indifferent between a remote location and the district capital. The para-teachers are also less concerned with merit-based transfers.
In the second column, a dummy variable for rural origin is added to the model specification in column
[1]. The results show that the rural origin of former para-teachers is a key reason for why their location preferences differ from those of the other trainees; the location attributes for para-teacher interactions are no longer statistically significant, while the rural interactions are. As with competitively selected trainees in Table 4 , this result highlights one potential practical benefit of hiring teachers locally.
The third column shows the estimated preference parameters for para-teachers by gender, including a set of interactions between control variables and contract attributes. A key purpose of this exercise is to assess whether the gender effects present for standard trainees are also present for para-teachers. The results show that gender plays some role, but not necessarily as strongly as for the sample of standard students. Male parateachers are entirely indifferent between the different locations with respect to a remote village. Female parateachers prefer the village/small town category to a remote village (H 0 : .266 + .316 = 0, p = .045), and prefer their home location to a remote village at the 10 percent significance level (H 0 : .104 + .385 = 0, p = .085).
Female para-teachers also value small class size more than men. They value pay relatively little, and the permanency of the position substantially less than men.
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These results confirm that the former para-teachers, almost all of whom are rural, and were hired locally, do not dislike being employed in remote villages. As opposed to female standard students, female para-teachers do not have an equally pronounced preference for non-remote locations. They still do prefer their home village and non-remote villages over the remote village option, which was also the case for the standard female students. However, they do not prefer the district capital to a remote village. Again, the results indicate that individuals from rural areas, are overall more favourable towards working in remote locations.
Skills
The surveyed students participated in a timed test of generic skills, which focused on the knowledge of countries, English, and Arithmetic. A detailed description of the tests can be found in Appendix 2. The test
was not designed to test teaching skills as such, but to provide a measure of general knowledge that could be compared easily across teachers. However, the measure can be expected to be correlated with the subject knowledge expected of primary school teachers. To begin with the analysis of skills, Figure 1 below shows the distributions of the test scores across the full sample of both para-teachers and standard students.
There is some room for interpretation regarding what represents a "good" score in these tests for primary school teachers. In the Arithmetic test however, Figure 1 shows a hump at score 20. This is generated by those respondents who were able to answer addition and subtraction questions (10 questions each), but were discouraged by multiplication or division (10 each) . The full test can be found in Appendix 2, and it is seems that a score of 20, or below, could be considered a somewhat worrying result for a trainee.
FIGURE 1 HERE
The determinants of skills in our data are interesting for two reasons. Firstly, it is possible to assess to what extent the quotas for women and scheduled castes, and the preferential entry of former para-teachers are reflected in our measure of skills. It is ex ante clear that the preferred groups will have obtained lower scores in the BTC entry exam, and should be expected to have lower skills, if there is a correlation between the entry score and our measure of skills. However, once this selection effect is controlled for, the relevance of other factors, can also be studied. Of primary interest to us are rural origin and education.
To explore the determinants of skills, an OLS model is estimated, using the normalised first principal component of the three skill tests as the dependent variable. The model is estimated firstly for a sample of all trainees, and then separately for the standard students and the para-teachers. The results are shown in Table 6 .
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The estimated coefficients can be interpreted in terms of standard deviations.
TABLE 6 HERE
The regression results can be considered to conform with expectations. The results in the first column for the full sample show that the score for each of the preferred groups is on average approximately half a standard deviation below that of the non-preferred group. It is worth noting that one can belong to multiple preferred categories (ie. female and para-teacher).
Regarding the other observable characteristics (which are not primary selection criteria into the programme), in column 1 students from rural areas have lower skills, while a Masters degree is associated with higher skills. Older trainees do somewhat worse in our skills tests, while trainees with teaching experience do better. The last result could be explained by the fact that we tested skills and knowledge that the trainees may have been teaching to their students recently.
Columns 2 and 3 show the results separately for the standard students and para-teachers respectively.
Among the standard students, women and lower caste trainees have statistically significantly lower skills.
However, trainees of a rural origin do not differ in their skills with respect to trainees of an urban origin.
Among para-teachers, women's score in the skills test is nearly a whole standard deviation lower than men's score. Also trainees from scheduled castes have lower skills, by 0.29 standard deviations. The dummy for rural origin is not statistically significant despite its large size due to the fact that there is very little variation in this variable in the para-teacher sample. Further, among para-teachers, those with a Masters degree are more skilled.
Discussion and lessons for policy
The key policy dilemma that the results of this study provide insights to concerns the recruitment and willingness of qualified teachers to work in remote areas. The study has focused on the preferences of teachers over locations as well as the heterogeneity and strength of these preferences. However, other contract attributes such as the type of contract, the determination of transfers and pupil-teacher ratio were also assessed, and controlled for. In drawing policy conclusions from the analysis of preferences, one has to assume, plausibly in our opinion, that the location preferences and effectiveness as a teacher are not independent of each other. In particular, the prevalent teacher absences are likely to be connected with location preferences.
To our knowledge, this is the first discrete choice study of the preferences of developing country teachers. Some of the results, such as the unwillingness of women and individuals of an urban origin to enter rural jobs, have been established in earlier literature for health workers. This study extends the analysis of preferences by being more specific regarding the location and by adding more features of the job contract. In contrast with previous studies on public sector worker preferences, this study also measures skills, which allows one to assess the trade-offs present in hiring teachers with particular characteristics.
The main conclusion that emerges from the analysis is that the current selection quotas are unlikely to be optimal from the viewpoint of hiring motivated and qualified teachers to remote areas. The results also lend cautious support for a more decentralised hiring system, since this could lead to teachers being matched better with their preferred location.
The first conclusion can be justified considering the results on the preferences of women and lowcaste students. The results show that women, who currently enjoy a 50 percent quota in teacher training in Uttarakhand, are found to have lower skills on average than men. The lower level of female skills that we observe is likely to stem from the fact that due to the female quota, female applicants have entered the training programme with lower entry scores. 16 The 'remote village' location tends to be the least desirable location option, but particularly among the competitively selected students, women are substantially less willing to work in remote locations than men. The estimates on monetary compensation with the sample of standard students indicate that if there were to be an extra compensation, of say 4000 rupees ($80) per month for taking up a post in a remote village, it would likely to be mainly men from rural areas who would respond voluntarily to such incentive. A larger compensation would be required to attract female teachers to unfamiliar remote schools. Women are also more averse than men towards permanent contracts with than without compulsory rotation. Compulsory transfers could be considered one mechanism to react to shortages of teachers in certain areas.
Teacher trainees from scheduled castes, tribes, and other backward classes are not found to have statistically significantly different preferences than general caste teachers in our sample. However, due to affirmative action, they are found to have significantly lower skills, by about half a standard deviation.
Gender and caste quotas may be defended with an assumption that pupils benefit from being taught by teacher of their own kind. However, given the unwillingness of women to work in remote locations, it may be that despite the intention of the quota, girls in more remote schools end up being taught mainly by male teachers. As Table 7 shows, according to the DISE data for 2008, more remote primary schools in
Uttarakhand have a lower proportion of female teachers, and many of the female teachers have been locally hired para-teachers. In turn, teachers in urban schools are 74% female.
TABLE 7 HERE
In the general section of our questionnaire, 52 percent of respondents replied that the best way to place teachers into school would be for teachers to apply independently to schools with localised hiring rather than placement based on the success on the BTC programme, or random allocation into schools. Our results
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on preferences would also offer some support more decentralised hiring. The trainees typically rated their home town, or village as the most desirable place to be employed in as a teacher. Teachers of a rural origin are found to be more willing to work in remote locations, even after conditioning on other observable
characteristics. There appears to be no significant drawback to rural origin teachers. Among standard students, their measured skill level is not statistically significantly worse than that of urban origin teachers. In the full sample, teachers of a rural origin have lower skills, but this is driven by the inclusion of the former parateachers, who are mostly rural.
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Regarding the para-teachers, our findings indicate that former para-teachers generally have lower skills than students selected through the traditional route. Further, para-teacher women have considerably lower skills than para-teacher men. On average, para-teachers are not as averse to working in remote locations as other teachers. Women and men do not differ as significantly with respect to their location preferences. The results indicate that if decentralised hiring in more remote areas would mainly attract candidates who resemble the former para-teachers, there would be a better match between location preferences and actual location, but this would come at the cost of lower skills.
The results show that being able to work in their home village is of great value to female teachers.
Therefore, again local hiring could succeed in staffing more remote schools with motivated women, although women on average might still have lower skills. If the current staffing policies continue, and female teachers are to be assigned to remote posts, the remaining option may be to try to increase the attractiveness the remote posts to women by other means.
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Overall, the results suggest that it would be possible to recruit teachers who are not only more skilled, but also more willing to work in remote locations, by relaxing the existing quotas, and possibly replacing them with quotas, or additional points for applicants from rural areas. They also offer some support for more decentralised hiring. Here it should however be noted that if hiring would be local, this might attract a pool of applicants that differs from that in our sample.
It is recognised that the overall impact of quotas evidently goes beyond the aspects studied here.
Furthermore, as the quotas are typically set at the national level, there may be little room for state-level policy in this regard. The results are likely to be generalisable to the rest of the Indian states to the extent that in the other states a) the groups preferred by quotas have on average lower skills (and are thus benefiting from the quota), b) the groups preferred by quotas are not more willing to work in remote areas, and c) there are difficulties in staffing remote schools. and [2] , the additional controls are dummy variables for teaching experience, for having children and for a MSc degree.
TABLES AND FIGURES
In column [3] the additional variables are dummy variables for teaching experience, for having children, for a MSc degree and SC/ST/OBC. 
Appendix 1 Data collection
The research team visited the teacher training centres (DIETs) of 7 districts out of 13 in the state in May 2010 (see Figure A1 ). 120 survey questionnaires were printed for each school with the aim of randomly sampling 50% of both standard students and para-teachers from each district, or having roughly 50 para-teachers and 50 standard students from each district. Table A1 shows the final sample sizes, and how the randomisation of students was carried out. 
Appendix 2 Skills tests
As part of the survey, the teacher students filled a three-part timed skills test. The parts are referred to here as Countries, English and Arithmetic. The test was designed so that it would not consume much time and would be easy to implement in different conditions, fast to mark, and would leave as little room as possible for cheating. Questionnaires were bilingual (English+Hindi), and instructions were given in English and Hindi prior to each skill test.
In the 'Countries' test, the students had to write down as many countries as they could in 90 seconds.
They could use any language they wished, and most used Hindi, while some used English. The students were not told that they should write down the names of countries prior to the beginning of the test, but simply "items from an announced category". An example using animals was given. (Thurstone, 1938) . It may be useful in examination of, for example, language, executive functioning, and speed of information processing. It has been found that education and age have an impact on the number of items written down, whereas gender usually has only a small effect (Ratcliff et al. 1998 ). In our context, this can be seen as a test of general knowledge, verbal skills, and a proxy for the quality of education.
In the 'English' test, the students had to first write down as many English words beginning with an "F" as they could in 60 seconds, and next, as many beginning with an "S" as they could in 60 seconds. The scoring was based on the average number of proper nouns for the two letters, allowing for minor spelling mistakes. Numbers only up to 10 ('Four', 'Five', 'Six', 'Seven') were accepted. The correlation between the two sets of produced words was 0.74 across 702 respondents. The average combined score was 9.96 with a standard deviation of 3.82. Further details are shown in Table A2 below. The 'English' test has a similar origin as the 'Countries' test as a measure of verbal fluency, but it is typically applied to people in their native language. As in our case virtually all respondents are native Hindi speakers, the tests serve as an ad-hoc test for English vocabulary (for discussion on mono-and bilingual respondents, see Rosselli et al. 2002) . A principal component analysis of the skill measures was carried out. The first principal component was constructed and normalised to have a mean of zero and a standard deviation of one. This is the primary measure of skills used in the paper. 
Appendix 3 Design of the Discrete Choice Experiment
In this study the job contracts have five attributes, and the attributes have two to four levels as follows: a)
Pay: 0 -"Rs. 13000 per month", 1 -"Rs. 17000 per month", 2 -"Rs. 21000 per month". b) Location: 0 -"Remote village", 1 -"Village / Small town", 2 -"Your home village / town", 3 -"District capital area". c)
Contract: 0 -"Fixed term contract, renewable every 7 years", 1 -"Permanent, must transfer every 7 years, 2 -"Permanent, possibility to transfer after 7 years". d) Transfers: 0 -"Depend on connections and influence", 1 -"Depend on merit". e) Staff and pupils: 0 -"2 teachers, 14 pupils", 1 -"2 teachers, 75 pupils".
These attributes and levels were chosen after consulting a number of academics and policy makers in Delhi, as well as officials in states of Uttarakhand, Himachal Pradesh and Punjab, many of whom were former teachers.
Thus, there are total of 144 possible contracts arising from combinations {a0,a1,a2} × {b0,b1,b2,b3} × {c0,c1,c2} × {d0,d1} × {e0,e1}. Further, there are a total of (144×144-144)/2 = 10296 possible contract pair comparisons.
Out of the 10296 possible contract pairs, 12 pairs were selected using the principles from the literature on DCEs. Mangham et al. (2008) provide a practical primer, whereas a good theoretical starting point is Street, Burgess and Louviere (2005) .
Out of the 144 possible contracts (full factorial), a fractional factorial of 24 contracts is first selected.
This is a sub-group for which the levels of attributes are orthogonal. These 24 contracts are shown in Table   A6 . An orthogonal fractional factorisation guarantees two desirable properties for the DCE: Orthogonalityattributes of the design are independent of each other, and level balance -that each attribute level appears in the design with equal likelihood (Mangham et al., 2008) .
Combining the 24 contracts into 12 pairs randomly should produce unbiased estimates of the β and δ parameters in equation 4. However, random pairing is likely to produce a design with low efficiency, or larger than necessary standard errors for the estimated parameters. To improve the efficiency of the estimates, two further principles can be applied: Minimal overlap and utility balance (Huber and Zwerina, 1996) . The former states that more information can be inferred with a DCE if the levels of attributes within a choice set are different (in our case between contracts A and B). The latter principle states that the efficiency can be improved by using some prior assumptions about the true parameters, and setting the choices within the choice set to have similar overall utility. It has also been argued that the techniques for improving the efficiency may not be very important as sample size can substitute for an inefficient experimental design (Lusk and Norwood, 2005) .
In this study, 12 contract pairs (choice sets) were selected from the 24 contracts using an improvised 'Monte Carlo' type approach: The 24 contracts were combined into 12 matched pairs repeatedly by an algorithm that attempted to minimise the overlap of attribute levels between pairs. A set of the resulting "lowoverlap" pairings (i.e. different sets of 12 pairs) was used to simulate choices for 500 respondents with identical utility functions but individual error terms (corresponding to the random utility model). 20 These choices were then predicted with a Logit model, and the precision of the estimates was evaluated (the larger the determinant of the information matrix, the more precise).
The process led us to choose the following set of contract number pairings (Contract A, Contract B): (16, 5) , (9,1), (24,7) , (15,6), (10, 17) , (12,19), (22,18) , (21, 2) , (4, 14) , (11, 20) , (3, 13) , (23, 8) . Table A7 below shows the actual choices of the respondents. There were no pairs (choice sets) for which a certain option would have always been preferred (either only A, or only B). 
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Appendix 4 Robustness checks
This section reports on a set of robustness checks regarding the consistency of the discrete choice experiment. Table A8 below reports the results of a number of estimations for the sample of standard students, which can be compared with the main results, originally shown in column 1 of Table 3 .
If for any reason, for instance due to the order of placement on the questionnaire, respondents would have a tendency to choose the A option in the DCE either with higher, or lower, probability than B, the results could be biased. This can be easily tested by including a constant in the model. The model in column [1] in Table A8 shows that a constant is not statistically significant and does not affect the results. exhibit such a preference is strongest regarding the "merit-based transfers" option; 57 respondents always choose a contract with this attribute when it's an option. Strict preferences for other attributes were much less frequent. Lancsar and Louviere (2006) argue against deleting respondents with lexicographic preferences, since theoretically, a random utility model may be able to cope with such preferences, and information is being lost. In our case, the estimates remain qualitatively very similar when individuals with lexicographic preferences are removed from the sample.
There may be a concern that the mountainous nature of Uttarakhand makes it an unrepresentative state in India and that this may affect the results, especially with respect to how different geographic locations are valued. This is addressed in columns [3] and [4] , which show the results with separate sub-samples for lowland districts (Haridwar, Dehradun, Udham Singh Nagar) and mountain districts (Rudraprayag, Chamoli, Almora, Nainital). A comparison of the results in columns [3] and [4] suggests that the aversion or remote villages is somewhat stronger in the lowland districts, and this applies especially to women. This supports the generalisability of the results to rest of India, which is geographically more similar to the lowland districts.
